The synthesis of 2-N,N-dialkylamino-1,3-dithiolium salts is reviewed.
Introduction
Over the past 50 years, the chemistry of 1,3-dithiolium salts has known a significant development. The discovery of the unusual solid-state electrical conductivity properties of the tetrathiafulvalene (TTF) and In both cases, a cyclic system containing 6  electrons is generated which, according to Hückel's rule, should be very stable and exhibit "aromatic" properties.
By analyzing the structure of these heterocycles, a number of interesting formulations, which are represented either by dipolar structures or by covalent structures, involves the presence of tetravalent sulfur. The bonds in this valence state, S(IV), involves the participation of 3d orbitals of the sulfur atoms. The following dipole can be represented either by a dipolar formulation or by a covalent formula involving the presence of tetravalent sulfur:
But this leads to the following question: are the covalent structures involving tetravalent sulfur necessary to properly describe the structure of dithiolium cations? Several spectroscopic and theoretical studies concluded that the bond that requires the participation of the 3d orbital sulfur is not involved in the structure of these compounds.
As with the 1,2-dithiolium cations series, 1,3-dithiolium cations may adopt two types of structures, namely sulfonium and carbenium cations, with the exception that the positive charge is delocalized only to a carbon atom (-S-C-S-), the mesomeric formulation 3 being in fact not in agreement with the properties exhibited by these compounds. Therefore, in the representation of 1,3-dithiolium cations, structure 4 will be used, while the issue concerning the aromatic character and positive charge delocalization over the entire heterocycle will be addressed later. The synthesis and reactivity of 1,3-dithiolium salts, as well as sulfur, selenium and condensed cycles analogues, has been updated from the perspective of condensation, cyclization, protonation and elimination reactions.
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Synthesis of 1,3-dithiolium salts
Over the past 50 years, the chemistry of 1,3-dithiolium salts has The experimental method described above has been improved in terms of milder reaction conditions and higher yields by using a sulfuric acid: acetic acid (1: 3 v/v) mixture as cyclization agent. A wide variety of 1,3-dithiolium salts 15 was synthesized from the corresponding phenacyl dithiocarbamates. The corresponding 1,3-dithiolium phenolates exhibit a negative solvatochromism. In view of this, the use of a "superacid" mixture of P 2 O 5 -CH 3 SO 3 H (1: 10) was attempted. This reagent is successfully used as a replacement for polyphosphoric acid in some dehydration reactions, in the Beckmann rearrangement, the Schmidt rearrangement, and in the alkylation and acylation reactions of olefinic and aromatic systems. 67 Thus, by suspending carbodithioates 16 in this reagent and maintaining the reaction mixture at temperatures between 40 and 50 °C the formation of a homogeneous solution containing the corresponding 1,3-dithiolium cation occurs. 68, 69 Addition of water and 70% perchloric acid allows the isolation of perchlorates 17 as white solids. 
17
The use of 1,3-dithiolium salts as intermediates in the synthesis of tetrathiafulvalenes led to the need to obtain two dithiolium moieties linked directly, or via an aliphatic or aromatic chain. Thus, treatment of 1,4-dibromo-2,3-butanedione with N,N-dialkylaminocarbodithioates followed by cyclization with sulfuric acid and addition of an aqueous solution of sodium tetrafluoroborate results in 4,4'-bis-(2-dialkylamino)-1,3-ditiolium tetrafluoroborates 18 
Conclusions
The synthesis of 2-N,N-dialkylamino-1,3-dithiolium salts has been reviewed. These compounds are valuable precursors for tetrathiafulvalene derivatives. 
